Small cell osteosarcoma: clinicopathologic, immunohistochemical, and molecular analysis of 36 cases.
Small round cell osteosarcoma is a very rare type of osteosarcoma, histologically mimicking other small round cell malignancies of bone, most notably Ewing sarcoma. To distinguish small cell osteosarcoma from other primary small cell malignancies of bone, we evaluated the immunohistochemical (IHC) expression of CD99 and SATB2, a marker of osteoblastic differentiation. Second, we analyzed EWSR1 and FUS gene aberrations using fluorescence in situ hybridization and/or reverse transcription-polymerase chain reaction (RT-PCR) techniques to assess whether small cell osteosarcoma and Ewing sarcoma share the same genetic alteration analysis. Thirty-six cases of primitive small cell osteosarcoma of bone were included in this study. All the cases of small cell osteosarcoma showed strong nuclear expression of SATB2 associated with negativity for CD99 antibody or weak, cytoplasmic staining in few neoplastic cells. Reverse transcription-polymerase chain reaction was negative for EWS-FLI1 type 1-2, EWS-ERG type 1, and CIC-DUX4 in the 10 available cases of small cell osteosarcoma analyzed. Fluorescence in situ hybridization analysis was feasible with a readable signal in 13 cases of small cell osteosarcoma, and none of these cases showed any EWSR1 and FUS gene rearrangements. In conclusion, it appears extremely useful to combine IHC analysis of SATB2 and CD99 with molecular analysis of Ewing sarcoma-associated genetic aberrations, to differentiate small cell osteosarcoma from other small round cell malignancies of bone. The strong IHC expression of SATB2 associated with CD99 immunonegativity and the absence of EWSR1 and FUS gene rearrangements in small cell osteosarcoma argues against the existence of a morphologic/genetic continuum with Ewing sarcoma.